Summary: Using longitudinal data from the Canadian National Population Health Survey (NPHS), we study the relationship between health and employment among older Canadians. We focus on two issues: (1) the possible problems with self-reported health, including endogeneity and measurement error, and (2) the relative importance of health changes and long-term health in the decision to work. We contrast estimates of the impact of health on employment using self-assessed health, an objective health index contained in the NPHS -the HUI3, and a "purged" health stock measure. Our results suggest that health has an economically significant effect on employment probabilities for Canadian men and women aged 50 to 64, and that this effect is underestimated by simple estimates based on self-assessed health. We also corroborate recent U.S. and U.K. findings that changes in health are important in the work decision.
Introduction
The population of most developed countries is aging. The increasing share of older persons in the population may put a severe strain on public pensions. It may have important labour market and macroeconomic consequences as well, including labour shortages and slower growth. If there is to be continued growth in labour supply over the coming years, it must come in part from older workers. Thus the determinants of work activity among older persons are of considerable concern among policy makers.
A potentially important determinant of work activity among older persons is the financial incentives provided by social security systems. In particular, the introduction of early retirement options in public pension systems is often cited as one potential cause of the decreasing average retirement age observed in many developed countries. The financial incentives in public pension systems have been the object of considerable recent research attention, both internationally (Gruber and Wise [1] ), and in Canada (Baker et al. [2] ). Another potentially important determinant of the work activity of older workers is private wealth. Current older workers are, of course, wealthier than earlier cohorts.
While such financial considerations are surely important in the work decisions of older workers, they are almost equally surely not the entire story. There is a great deal of heterogeneity in the work and retirement decisions of older workers, and other factors are certainly at play. One of the most important of these is health. For example, Table 1 summarizes self-reported retirement reasons (from retired persons over 55 years of age) in three Canadian cross-sectional surveys: the 1975 Retirement Survey, the 1989 General Social Survey, and the 1994 General Social Survey. In each year, among both men and women, "Poor Health" is the most frequently cited retirement reason for those aged 55-64. For retired persons aged 65 and over (the official retirement age in Canada), mandatory retirement was more often cited in the earlier surveys, but by 1994, health was the most cited retirement reason for this group as well. Health may also be a factor in the trend towards earlier retirement observed in many countries. In particular, more generous health and disability insurance systems may have contributed to this trend by enabling individuals in poor health to drop out of the labour market without facing severe financial consequences.
In this study we employ longitudinal data from the Canadian National Population Health Survey (NPHS) to study the relationship between health and employment among older Canadians.
The literature on retirement in Canada has focused, with a few exceptions, on the financial incentives in Canada's public pensions (for example, Baker et al., [2] ). Thus, the first contribution of this study is to help redress that relative imbalance in the Canadian literature.
The international literature, in contrast, contains considerably more evidence on the relationship between health and retirement (or employment at older ages). We contribute to that literature by providing additional evidence on two issues that have figured prominently: (1) biases in estimates that are based on self-reported health, that may arise because that variable is endogenous and/or measured with error, and (2) the role of health changes and long-term health in the decision to work.
A particular novelty of the current study is that the NPHS contains the Health Utilities Index Mark 3 (HUI3), an "objective" health index that has been gaining popularity in empirical work. We compare estimates of the impact of health on employment using self-assessed health to estimates that use the HUI3, either in place of or as an instrument for self-assessed health. We also compare the use of the HUI3 to other ways of using the information on specific health conditions that the HUI3 aggregates. These include estimating a single "purged" health measure (or estimated health stock) similar to that employed by Bound et al. [3] and Disney et al. [4] , or, alternatively, using all of the data items on individual health conditions directly as instruments for self-assessed health. The "purged" health measure or estimated health stock is the set of predicted values obtained from an econometric model that relates self-assessed health to information on specific health conditions. Our principal findings are as follows. First, health has an economically significant effect on employment probabilities for Canadian men and women aged 50 to 64. Second, this effect is underestimated by simple estimates based on self-assessed health, suggesting that the latter suffer from attenuation bias (random measurement error) rather than justification bias. Third, the HUI3 provides estimates of the effect of health on employment that are similar to estimates based on a "purged" health measure. Finally, we corroborate recent U.S. and U.K. findings that changes in health are important in the work decision.
The rest of the paper is organized as follows. In Section 2 we briefly summarize the two strands of literature which are most relevant to the current study: studies of retirement in Canada, and the international literature on health and employment at older ages. In Section 3, we describe the NPHS data which forms the basis of our study, and the characteristics of our sample. Section 4 presents our main empirical results. Finally, section 5 concludes and discusses possible directions for future research.
Previous Research

Determinants of Retirement in Canada
The literature on retirement decisions in Canada has largely focused on the financial incentives in the public pension system. The Canadian public pension system has three components. One component, the Canada Pension Plan/Quebec Pension Plan (CPP/QPP) offers flexibility with respect to retirement age. For each month deviating from the "official" retirement age 65, the pension is reduced or increased by 0.5%. Benefits from CPP/QPP can be claimed starting from age 60 and will start at age 70 at the latest. Up to age 65 individuals have to prove that they actually retired, but that test is thought not to be very strictly applied.
A second component of the pension system -the Old Age Security benefit (OAS) -is a lump-sum benefit that is payable to all individuals who meet certain residency requirements. It equals roughly one fifth of median monthly earnings of 20-64 year old males and offers no choice of the retirement age. The Guaranteed Income Supplement (GIS) -a means-tested income supplement to the OAS -also offers no choice on the retirement age due to the way it is linked to the OAS. For spouses of OAS beneficiaries between the ages of 60 and 64 the allowance provides some incentive for early retirement. It is a means-tested benefit and its maximum is equal to the
OAS pension plus the maximum GIS pension
In their analysis of early retirement provisions on the labour force behaviour of older Canadian men, Baker and Benjamin [5, 6] show that the option of early retirement is mainly taken up by individuals who are only loosely attached to the labour market. Based on data from the Survey of Consumer Finances (SCF) they reject the hypothesis that the provision of early retirement options causes large effects on labour supply but find that the new pension beneficiaries are those who would not have been working anyway.
Tompa [7] also analyzes the determinants of the transition to retirement in Canada. Using data from the Longitudinal Administrative Databank (LAD) he estimates hazard-rate models for CPP take-up among Canadians over 59. The LAD is a longitudinal data set constructed from income tax records. These data have very limited information on health status. Tompa includes in his analysis a dummy for an individual having a disability tax deduction in a particular year, and a continuous variable of medical expenses which are claimed as a tax deduction. He finds that an early take-up (exit from the labour force) is most often observed for low labour income earners, unemployed individuals, receivers of private pensions and individuals with retired spouses. Overall, Tompa concludes (like Baker and Benjamin) that many who take up early retirement are only loosely attached to the labour force.
Baker et al. [2] use administrative data compiled from a variety of sources to investigate the incentive effects of the full spectrum of income security programs available to older Canadians.
They find significant effects of financial incentives on retirement decisions, but also note that failure to control for lifetime earnings leads to over-estimates of these effects.
The Canadian literature on the relationship between health and retirement or health and employment at older ages is brief. Two early papers, Breslaw and Stelener [8] , Maki [9] document a significant association between health and employment in Canadian data. Neither pursues the issues of endogeneity of health status and the dynamic relationship between health and work that have been the focus of the subsequent literature. Campolieti [10] takes up the issue of endogenous health status in a paper that focuses on disability status. He estimates various labour force participation models and finds that the coefficient on the disability measure tends to be underestimated when that variable is not properly instrumented.
Baker, Stabile, Deri [11] match survey data to administrative records to investigate the reliability of self-reports of specific conditions. Their results suggest that reporting error and justification bias are not just characteristic of general SAH: many specific self-reported conditions suffer from similar reporting problems as well.
All of these papers employ a single cross section and so cannot explore dynamic aspects of the relation between health and labour force participation.
International evidence on health and retirement
There is a much larger international literature on health and retirement, as surveyed by Currie and Madrian [12] . One key issue in the broader area of health and retirement (and health and employment more generally) is the possible endogeneity of SAH and, in particular, "justification bias". It is possible that associations between SAH and employment occur because employment actually causes good health (reverse causality). Alternatively, it could be that, for a given level of "true" health, individuals who are not working report poorer health in order to "justify" their employment status. Another problematic aspect in the estimation of health effects in the retirement decision is that "true" health is difficult to observe and usually only a noisy measure of health status is available. General strategies to solve the problems of attenuation bias caused by measurement error are discussed in Bound et al. [13] . Bound [14] discusses the effects of endogeneity and measurement error in the context of health and labour. We return to his discussion in the section describing our empirical framework.
Facing the aforementioned problems, researchers have looked to "more objective" measures of health. These typically include self reports of specific medical conditions and functional limitations. Such measures can then be used in lieu of SAH or as instruments for SAH. This, it is hoped, provides more reliable estimates of the effects of health on employment/retirement. Moreover, comparisons of estimates using SAH and more objective measures, or comparisons of estimates in which SAH is or is not instrumented, provide one kind of test of the justification bias hypothesis. The results in the literature are mixed. For example, Kerkhofs and Lindeboom [15] find evidence for state dependent reporting in SAH. Kerkhofs et al. [16] and Lindeboom and Kerkhofs [17] find that the choice of health measure does matter for their estimates, and conclude that SAH is endogenous. In contrast, Dwyer and Mitchell [18] compare OLS and IV estimates and conclude that SAH is not endogenous and does not suffer from significant justification-bias. McGarry [19] takes an alternative approach to dealing with the possibility of justification bias. Using data from the U.S. Health and Retirement Survey HRS, she focuses on employed workers, and the effect of health on their retirement expectations. Because the individuals in her sample are employed, they presumably have no motive to misreport their health (justify their employment status). She finds significant effects of SAH on retirement expectations.
A closely related set of papers consider biases in self-reports of disability status. Here again, the evidence is mixed. For example, Benitez-Silva et al. [20] and Stern [21] find little evidence of bias in reported disability status while Kreider [22] and Kreider and Pepper [23] do find evidence of justification bias.
A second issue that has received attention is the dynamics of the health and employment relationship, and the relative roles of long run health and health changes. Two recent papers that have investigated this issue are Bound et al. [3] using the HRS, and Disney et al. [4] using the British Household Panel Survey. Both sets of authors take the possibility of measurement problems in self-assessed health seriously. They create "purged" health measures, which are the predicted values from an estimated model of SAH. The predictors are "more objective" measures of health (reports of specific medical conditions and functional limitations) and demographics. The idea is that, by using only more objective health measures and demographics (but not employment status) to predict self-assessed health, the effect of employment status on reporting behaviour is removed; this is the sense in which the resulting predictions are "purged" of potential justification bias. The authors then use these purged health measures to estimate the effects of health on retirement. The common finding in the two studies is that changes in health play an important role in retirement decisions: health dynamics are important. An implication of this finding is that panel data are required to model the relationship between health and retirement or health and employment.
Data and Descriptive Statistics
Data and Sample
Our data are drawn from the National Population Health Survey (NPHS) which is a Canadian longitudinal (panel) survey, with interviews conducted every two years. The currently available data consists of the following four cycles (interviews): 1994-1995, 1996-1997, 1998-1999, and 2000-2001 . The NPHS includes responses from all 17,276 panel members, though not every respondent is present in every cycle.
In this study, we focus on the subset of respondents aged 50 or over at the time of cycle 1 (1994) (1995) . We separately analyze four subgroups as we split our sample by gender and by the official retirement age (of 65 years). Our sample contains 1182 (701) men and 1365 (972) women aged 50 to 64 (aged over 65) in the first cycle. Table 2 summarizes the socioeconomic characteristics of our sample.
The main strength of the NPHS is that it collects very detailed health information. Table 3 gives the distribution of Self-Assessed Health (SAH) and of the Health Utilities Index Mark 3 (HUI3) in our four subgroups. The HUI3 is a generic health status index which is generally considered to be more objective than SAH. It is based on a comprehensive set of (self-reported) medical conditions and functional limitations, which are aggregated using preference scores (Feeney et al. [24] ). In principle it describes (assigns a utility level to) thousands of distinct health states. A score of 1 indicates perfect health, while a score of 0 indicates death. Health states worse than death are admissible. The HUI3 has now been used in a large number of studies. Previous applications of the HUI3 range from providing quality of life/functional limitation measures for clinical trials, to monitoring the health of populations, and to studying the determinants of health.
Two features of Table 3 stand out. First, while there is considerable attrition between the first and fourth cycle in the 65+ age group, attrition in the 50-64 age group is much less. The sharp decrease in observations in the 50-64 age group between first wave and last wave is mainly caused by the fact that all observations aged between 57 and 64 in 1994/95 are 65 and older in 2000/01 -and thus have "aged out" of this group. Second, for all subsamples, the median HUI3 improves slightly as the panel ages. This is especially surprising in the subsamples aged 50 to 64 as the subsamples only include 58 to 64 year olds in the fourth cycle. This suggests that attrition (although small in numbers for the 50-64 group) is correlated with poor health. The association between health and panel wave is less stark when health is measured by self-assessed health status.
Nevertheless, we will return to the issue of potential attrition bias below.
Further detail regarding the health of our sample is provided in Table 4 , which reports summary statistics for a wide range of medical conditions, functional limitations, and health measures. Table 5 shows the raw association between SAH and employment status for our samples of men and women, aged 50 to 64 and 65 and older in 1994-5 and 2000-1. Employment is defined as working for pay at the time of the interview. In every cycle, and for both men and women, there is a strong, positive, monotone relationship between health and employment. For the men aged 50 to 64, those in excellent health are twice as likely to be employed as those in poor or fair health. In the post-retirement age group the health gradient is even steeper.
The association between SAH and employment
Tables 6a and 6b present "naïve" estimates of the effect of health on employment. For the four groups defined by age and gender groups we estimate linear probability models for employment (by OLS with Huber-White robust standard errors and by linear fixed effects). We have also estimated logits and conditional logits but report the results from the linear models because the coefficients are easily interpreted as marginal effects. While marginal effects are easily calculated for logits, this is not the case for conditional logits. Since fixed effect estimates are an important part of our empirical strategy and because results from the linear and non-linear estimation approaches looked similar, we report estimates from linear models throughout. The results from the non-linear models are available from the authors. Explanatory variables include age, education, region, household size and home ownership, and SAH. In order to be comparable with the (almost) continuous and cardinal HUI3 and estimated health stock variables that we use subsequently, we convert the categorical SAH into a single cardinal variable. In particular we use the empirical cumulative distribution of the HUI3 to cardinalize SAH, following a recent paper by van Doorslaer and Jones [25] . They have demonstrated how the empirical distribution of the HUI3 can be used to cardinalize SAH by mapping the cumulative proportions of the SAH categories to the respective quantiles of the HUI3 distribution. The basic idea is that if X% of the population report a SAH of "poor", we look at the cumulative distribution of the HUI3 up to X% and assign the median value of HUI3 between 0 and X% to all those reporting a SAH of "poor". We then proceed in an analogous way for other categories of SAH. Van Doorslaer and Jones allow the cutoffs to differ for different demographic/socioeconomic groups. We are only allowing the cutoffs to vary by gender. We then standardize this cardinal SAH variable to have a mean of zero and standard deviation of one.
In this simple framework (which ignores the endogeneity of SAH, unobserved heterogeneity and dynamics in the health-employment relationship) we find a significant association between SAH and employment (as the raw numbers would suggest). For the preretirement age groups the size of the coefficient is similar for men and women: a one standard deviation improvement in health is associated with an increase in employment probabilities of about eleven percentage points. When we move to the fixed effects estimates, we are estimating the association between changes in health and changes in employment. Here again we find significant associations, and again they are similar for men and women. Health changes are associated with changes in employment, but the magnitudes are somewhat smaller than those that we find in levels.
The coefficients for the post-retirement groups are only significant in the OLS model and indicate that a one standard deviation improvement in health is associated with a three percentage point higher employment probability for men (one and a half percentage points for women). As most of the transition to retirement happens before legal retirement age and health effects seem to be more substantial for individuals younger than 65 as well we focus on this group in the remainder of the paper.
We carry out tests for attrition bias in the spirit of Verbeek and Nijmann [26] . To do this, we limit the data to the first two waves. Then, we estimate employment models which include the same variables as described above and a dummy variable indicating attrition in wave four as an additional regressor. The results are displayed in appendix tables A1 & A2. While there appears to be no attrition bias in our fixed effects specifications, the attrition variables have almost significant coefficients in the levels estimations. However, the estimations appear to be quite robust as, compared to Tables 6a and 6b, the estimated coefficients and their standard errors are practically unchanged.
Estimates of the Effect of Health on Employment
Empirical Framework
This section largely draws on the ideas laid out by Bound [14] . The simplest model that captures our concerns with self-assessed health, and the motivation behind our empirical strategy, is as follows. We assume that the probability of employment, it E , is a linear function of unobserved true health it H and of other variables it Z , which capture the returns to work and other factors affecting employment probabilities.
The error term it e is assumed to be mean zero and for the moment we assume that it is uncorrelated with both it H and it Z (although in our empirical implementation below we will sometimes allow for a time-invariant individual effect that is potentially correlated with regressors.) The parameter of interest in this paper is α , and the presumption is that α is non-negative: if good health has an impact on the probability of employment, it is a positive one.
Self-assessed health, it SAH , measures true health with error:
The measurement error it v may be random, or it may correlated with it E . The latter possibility is the endogeneity (or justification bias) referred to above. 
but the usefulness of the index rests on two propositions. First, because of the specific nature of the underlying questions (referring, for example, to particular medical conditions), the components of the index and hence the index itself do not suffer from justification bias ( it u is uncorrelated with it E ). Second, because of the comprehensiveness of the index the degree of measurement error is minimized, and, in particular, it may be less than the measurement error in self-assessed health. The latter point is of course debatable, but there is a growing literature that considers the HUI3 to be a very good measure of health.
Such an index can be employed in two ways. First, it can be used as an alternative proxy for health. Inverting equation (1.4)) and substituting into (1.1) gives:
Note that under our assumptions OLS estimation of this "proxy regression" will lead to estimates of α that suffer only from attenuation bias. If the degree of measurement error in the index is limited, then this attenuation bias may be small. Nevertheless, whether the bias that results from this procedure is greater or less than the bias that results from using self-assessed health depends on the amount of measurement error in each, and on the degree to which attenuation bias and justification bias cancel out when self-assessed health is used as the proxy. We consider two possible variables for it HI . The first is the HUI3, described in section 3.1
above. As noted above, the HUI3 is gaining popularity as an "objective" health measure in applied work, and one of its strengths is its comprehensiveness (Feeney et al. [17] ).
Our second strategy is to estimate, for each individual, at each cycle, the health stock. This is done by modeling SAH as a function of more "objective" health information, in particular the answers to questions about specific medical conditions and functional limitations (as well as demographics). This is the strategy employed by Bound et al. [3] and Disney et al. [4] in recent studies using U.S. and U.K. data respectively. Because the predicted values are functions only of the more objective health measures, they constitute a "purged" health measure. With respect to the estimated health stock, our exact procedure is to estimate an ordered probit for SAH, and to use the predicted (linear) index from this model as the measure of the health stock. We do this separately for men and women and for each cycle. The estimates for the first cycle are reported in Table 6 . Estimates for the other cycles are similar and are available from the authors. Many of the individual health measures have significant effects, as do demographics, particularly education. The results are broadly similar to those reported by Disney [4] . The estimated health stock improves with education and wealth and declines with most of the reported health conditions. Interestingly, the estimated health stock declines up to age 58 for both genders and then starts to increase again.
Finally, before leaving this subsection we should note that the paucity of financial information in our data may mean that all of our estimates suffer from omitted variable bias (because the financial incentives for retirement are not properly captured in our empirical work).
We return to this issue in our conclusion.
Results
We now turn to estimates of the effect of health on employment among older Canadians.
Results for models estimated in levels are presented in Tables 6a (for men) and 6b (for women).
The outcome variable we are modeling is employment, defined as work for pay at the time of the interview (as in Tables 4a and 4b In all specifications, for both men and women, we find statistically significant effects of health on employment. Depending on the sample and specification, a one standard deviation improvement in health raises employment probabilities by between thirteen and twenty-six percentage points for men, and twelve and twenty percentage points for men. We view these effects as being very economically significant. For example, for women, the employment effect of a one standard deviation improvement in health is generally greater than the effect of a postsecondary education.
Comparing across columns, using either the HUI3 or the health stock as proxy for health leads to slightly larger estimates than using self-assessed health to measure health. However, all of our instrumental variables estimates are approximately double the size of the non-IV estimates (OLS with either self-assessed health, the HUI3, or the estimated health stock as a proxy for true health.) This is true for both men and women. These comparisons suggest that attenuation bias, rather than justification bias, is the main problem with self-assessed health. It does not seem to matter how the detailed information in the data are used. Instrumenting self-assessed health with the HUI3, with the estimated health stock, or with the full set of specific conditions all give very similar estimates of the effect of health on employment.
With IV estimates, one is always concerned with the exogeneity and relevance of instruments. Test statistics pertaining to these concerns are given at the bottom of Tables 6a and 6b .
Conditional on other control variables, the HUI3, the estimated health stock, and the full set of specific conditions each have very strong explanatory power for self-assessed health, so that instrument relevance is not a concern.
When we use a single instrument (HUI3 or estimated health stock) for self-assessed health, we cannot perform an over-identification test. However, when we use all of the specific conditions as instruments, the effect of health on employment is over-identified. In this case, tests for overidentifying restrictions show that they cannot be rejected for men at conventional levels of statistical significance but can be rejected for women. One very plausible interpretation of this rejection is that various aspects of health captured by the different indicators have different impacts on labour force participation. We leave the analysis of the varying effects of specific health aspects on labour force participation for future research as the focus of this paper is on the effect of overall health.
In columns 1 through 5 and 7 of Tables 7a and 7b , we estimate the same set of models but now allowing for individual fixed effects. For both men and women we find smaller effects when we model changes (in health and employment) than when we model levels. It is well known that measurement error problems can be exacerbated by allowing for fixed effects (if true health is more serially correlated than the measurement error, the signal-to-noise ratio is lower in changes than in levels). However, health effects are smaller in changes than in levels even when we instrument.
Nevertheless, the effects of health changes are statistically and economically significant. This suggests that individual health changes (and not just cross sectional differences in long run health) are important in the work decision.
Our final specification is reported in column 6 of Tables 7a and 7b . Here we include both the level and change in self-assessed health, instrumented by levels and changes in the HUI3.
Controlling for the level of health, the change in health (or equivalently the first lag of health) is strongly significant, for men, though only statistically significant at the 10% level for women.
Taken as whole, the results presented in Tables 7a and 7b suggest that changes in health, and health dynamics more generally, are important in the work decision. This finding echoes
Bound et al. [3] and Disney et al. [4] . There are a number of reasons why this may be the case.
First, conditional on current health, lagged health may have predictive power for future health (for example if the dynamics of health are richer than AR(1)). Table 10 provides some rough evidence on this point: for both men and women, the three lags of health (the maximum we can investigate with our data) are significant predictors of current health. Lagged health may therefore affect the retirement behaviour of forward looking agents through their expectation of future health.
Alternatively, changes in health may be important for "psychological" reasons.
Although we have reported estimates of linear probability models throughout, we have also estimated all of the models that use alternative health indices directly as a proxy for true health by logit and conditional logit. The results are broadly similar to our linear estimates, and are omitted here for brevity.
With regard to the effects of the other variables in the employment models we find relatively few results which are stable across specifications. We generally find more significant effects in the levels estimations than in the fixed effects specifications. his general finding can be explained by the fact that most of the time-varying variables only vary in relatively few households.
We find a positive effect on staying in the labour market for men for household size which can be explained by the greater need for income if children have to be provided for. We find some weak evidence that higher educated women work longer. This could be associated with higher wages which in turn would increase the opportunity cost of leisure. We get an opposing effect for being married for men and women. While being married increases the probability of working for men, the opposite is observed for women. This might reflect the classical family structure with one breadearner (typically the husband) and the higher need for single/divorced/ widowed women to provide income for themselves.
Conclusions
In many developed countries the aging of the population poses serious challenges for public pension systems and for the economy generally. It is important therefore to understand the determinants of work activity among older workers.
Using longitudinal data from the Canadian National Population Health Survey (NPHS), we have studied the relationship between health and employment among older Canadian workers. This helps to fill a gap in the Canadian literature on retirement, which, with a few exceptions, has focused on the financial incentives in public pensions.
Our analysis also contributes to the international literature by shedding new light on two issues: (1) possible problems with self-reported health, particularly measurement error and endogeneity, and (2) the relative importance of health changes and long-term health in employment decisions. With respect to the latter, our analysis supports recent U.S. and U.K. findings that changes in health are important in the work decision.
With respect to the former, we have investigated the use of the HUI3 in modeling employment. The HUI3 is an "objective" health index that has been gaining popularity in empirical work. We compared estimates of the impact of health on employment using self-assessed health to estimates that use the HUI3, either in place of self-assessed health or as an instrument for selfassessed. We also compared the use of the HUI3 to other ways of using the information on specific health conditions that the HUI3 aggregates. These included using predicted values from an empirical model of self-assessed health as a "purged" health measure (as has recently been proposed in the literature) and using all individual conditions as instruments for self-assessed health.
For both men and women, estimates of the effect of health on employment that use the HUI3 or estimated health stock as a proxy for health are larger than those based on self-assessed health. Estimates that use the HUI3 or estimated health stock as an instrument for self-assessed health are larger still. These results suggest that estimates based on self-assessed health suffer from attenuation bias rather than justification bias. Across samples and specifications, we consistently find that allowing for fixed individual effects diminishes the estimated effect of health on employment. However, when we both allow for individual effects and instrument self-assessed health, we still get estimates of the effect of health that are larger than estimates from the simple OLS regression of employment on self-assessed health. Our overall conclusion is that there is fairly robust evidence of an economically significant effect of health on employment among Canadian men and women, aged 50 to 64. For both genders, a one standard deviation increase in health seems to raise employment probabilities by 15 to 20 percentage points.
Finally, on a methodological point, our analysis also suggests that the HUI3 provides estimates that are similar to those achieved with a "purged" health measure, or by using all of the underlying health conditions as instruments.
Our work suggests several promising areas of future research. First, our analysis of work activity has been limited to paid employment. It would be useful to extend the analysis to other measures of activity, possibly including hours or part-time/full-time status, job search, and unpaid (volunteer) work.
Second, both our estimated health stock and the HUI3 are based on self-reports about specific medical conditions and functional limitations. Many researchers consider such self-reports to be much more objective than self reports of overall health status. However, by matching a cross section of survey data (from the NPHS) to administrative (medical) records, Baker, Stabile, Deri [11] have recently shown that these self-reports may still suffer from mismeasurement and justification bias. We repeated our analysis with a health stock measure based on fewer health conditions by dropping those conditions which Baker, Stabile and Deri reported to be particularly unreliable. However, our results did not change substantially. Obviously, if longitudinal survey employment data could be matched to longitudinal administrative health records, estimates of the employment effects of health could be obtained that are potentially superior to the ones we have reported.
Third, it would be desirable to model jointly the impacts of financial incentives and health changes on the employment and retirement decisions of older workers. There may be important interactions between the two, and modelling only one or the other (as we have done here) may result in important (omitted variable) biases. The data requirements of an analysis that jointly models the impacts of financial incentives and health changes on the employment of older workers are high, but such research is now being undertaken in some countries (see, for example, Kerkhofs et al., [16] using Dutch data). Among currently available Canadian longitudinal data sets, the Survey of Labour and Income Dynamics contains the necessary detailed information on income and earnings, but only self-assessed health. On the other hand, the National Population Health Survey, used in this study, has detailed health information but very limited income information.
Thus the joint modelling of financial incentives and health effects in the Canadian retirement decisions awaits new data sources.
Fourth, a more in-depth analysis of the dynamics of health status could add considerable insights in the interactions of health and employment. One current constraint in this regard is that we have at most four observations on each individual in the NPHS. However, as the panel lengthens over time, there will naturally be greater scope to investigate dynamics. The outcome variable is a binary indicator of employment, defined as work for pay at the time of the interview. The outcome variable is a binary indicator of employment, defined as work for pay at the time of the interview. The outcome variable is a binary indicator of employment, defined as work for pay at the time of the interview. We estimate ordered probit models for SAH which are defined in the following way: The explanatory variables include age, gender, socio-demographic characteristics, regional dummies and specific health conditions (see Table 5 .) We use the predicted value of the index function* j j j SAH x β = ∑ as our purged health stock measure (after standardizing it to be distributed with a zero mean and standard deviation of 1 in the population)
B) Employment models:
We estimate linear probability models for employment of the form gender, education, region, cardinalized SAH; Z is the same as X except for cardinalized SAH which is replaced by the objective health measure (HUI3 or the purged health stock).
C) Software used
All models are estimated using STATA 8.0
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